Follicular 17β-estradiol and progesterone concentrations and degree of cumulus cell expansion as predictors of in vivo-matured oocyte developmental competence in superstimulated heifers.
The quality of an oocyte is crucial for successful generation of offspring, but few selection parameters have been identified that reliably predict oocyte developmental competence. The objective of the present study was to determine whether the developmental competence of in vivo-matured oocytes derived from superstimulated heifers could be predicted by 17β-estradiol and progesterone concentrations in follicular fluid, degree of cumulus cell expansion, and follicular diameter. Cumulus oocyte complexes were individually collected from follicles ≥8 mm 22 hours after an induced LH peak and individually fertilized and cultured in vitro. Only oocytes that originated from follicles with 17β-estradiol ≤0.25 μM and progesterone ≥0.26 μM developed into blastocysts. When a combination of these cutoff values was evaluated as a predictor of oocyte competence, the sensitivity, specificity, positive predictive value, and negative predictive value were 100%, 75%, 49%, and 100%, respectively. Hormone concentrations in follicular fluid were also associated with the degree of cumulus cell expansion and only cumulus oocyte complexes with full expansion developed into blastocysts; sensitivity, specificity, positive predictive value, and negative predictive value were 100%, 71%, 45%, and 100%, respectively, when full expansion was used as the predictive criterion for blastocyst production. Follicular diameter was not a good predictor of oocyte competence. In conclusion, concentrations of 17β-estradiol and progesterone in the preovulatory follicle and the degree of cumulus cell expansion are predictors of blastocyst production in superstimulated heifers and can be used as selection markers for oocyte developmental competency.